This study was conducted to determine and compare the fascicle behaviour during forward lunge exercise with different loadings lifted. Thirty recreationally active, untrained men (mean age = 21 ± 0.83 years old) were recruited and were assigned to perform forward lunge with 30% 1RM (30FL) and 70% 1RM (70FL) with both their dominant and non-dominant leg.
returned back to the starting position. Participants were needed to make a big step as during downward position, the knee should not extend beyond the toe. The non-leading foot must not move from its starting position, and the head were constantly faced forward. The trunk was maintained to be straight. Participants were required to perform all the 30FL and 70FL for three trials consisting of three repetitions for each trial for both dominant and non-dominant lower limb.
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Fig.1. Forward lunge performed in this study
All participants involved in familiarization session in order to make sure all the participants were able to perform all the tests correctly. After familiarization session, participants were tested for their badminton specific forward lunge one repetition maximum (1RM). The 1RM test score were used as a part of dependent variable and as determinant of training loads during this study. Participants were required to refrain from any exercise for at least 48 hours and refrain from alcohol for at least 24 hours prior to the 1RM test and experimental session.
To prevent risks of injury incidence during 1RM test, multiple-RM method were implemented as it was recommended to be safer [21] .
Both loading protocols were conducted in randomized order to minimise order effects. In order to ensure maximal performance, participants were instructed to "lunge as far as possible and as fast as possible". Fascicle behaviours of the stepping limb (dominant and non-dominant) were assessed during each trial. Comparisons of those variables were made between each lunge protocols and between dominant and non-dominant limbs. All the familiarization and data collection sessions were supervised by the researcher with the assistance of appointed trained trainers.
Statistical analysis
Descriptive statistics were used to measure the mean and standard deviation of each physical characteristics and data scores. Repeated measure analysis of multivariances (MANOVA) was used to compare the difference of fascicle behaviours in this study. Statistical significance was accepted at an α-level of p ≤ 0.05. All statistical analyses were conducted using SPSS version 23 (IBM, New York, USA). Table 1 showed the physical characteristics of participants involved in this study. Relative 1RM (1RM/BM) 1.00 ± 0.05
RESULTS

Dominant lower limb
Analysis on the dominant lower limb showed a significant main effect for all the fascicle Table 2 showed the fascicle behaviour data during the two lunge protocols. Results showed that FLmax, FLmin, PAmax and PAmin were all greater during 70FL compared to 30FL, p < 0.001. However, lengthening and shortening velocity were found to be greater during 30FL compared to 70FL, p < 0.05.
Non-dominant lower limb
Analysis on non-dominant lower limb showed a significant main effect for all the fascicle Table 3 showed the fascicle behaviour data during the two lunge protocols. Results showed that FLmax, FLmin, PAmax and PAmin were all greater during 70FL compared to 30FL, p < 0.001. However, lengthening and shortening velocity were found to be greater during 30FL compared to 70FL, p < 0.05. 
